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bjtelA g ft—IXftWlRo llfiftijcff 

g % 

HPRF, 

1.19a, b) o 
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i cm) 


cdi ijjm 


1 . 21 . 

ROi if JqfeS 

Mo%t mt &&a \m\m7i 
mmwHT, &&Roim% 

>7 f>I t^h o ( JEM 26 f P 27 ) 


1 .22. if j& 

if^o ADiWa 

if WTO W ft 

Pulvns, ifft^-17dB 
(1.22a) if iJP®J-9.5dB(1.22b) 
W KHAFWMW Pulvns<, (JE® 
® 28 fp 29) 

1.23. fAfeAcPAS 

o ® 1.23a, 

MWWWM'feo HI 1.23b, 

mpmtBDtATOMWit 

^IcWi, lAUfeMWME 

i^o (JEMI® 30 fP 31) 


*< 


Narrow color ROI resulting in a frame rate of 3S.6 fps 


1 21a (see Video 26) 


h 


t- 


* *• 


Color flow Doppler gain set at -17 dB 


1 22a (see Video 28) 


y* 


Wide color ROI resulting in a frame rate of 14.9 fps 


1.21b (see Video 27) 


V 


Color flow Doppler gain set at -9.S dB 


1.22b (see Video 29) 


\ 

\ 

.V. r 

.V, P 

...vi pa ■'., 1 

AiB Pr. 1 

- to 

. V 

it } 4 

Hi 

_ _ _ 

1.23a (see Video 30) 

1.23b (see Video 31) 


mmm&,u [iai51 cw^w 

s fcttmiRM tii&ms o 
[10 ’ 17361 cw 

(PEDOF) 

[ 37 ] 

m?s%WW]J&i% (TDI) fflif 


mm ® o [3 ’ 16 - 38 ’ 391 

TO A 1 tdl [40] mPs^m 

(> 40 dB) MlJWJSiftitS 
(<20 cm / sec) . [3 ’ 16] PW ^HP 

fji&gffitt;, i^i^gWitWWIbio WTiEiTO# 
^WfWJDA, 

#. [161 tdi 

M, TOTOTODl{fW0AKif|a* o TDIf^g 

WTOPW^fjHTO^##f.R, itSTOi&g 

jJt 25 cm/s UAT, £IR 

±ffifW pw HSfPPtl'H] 

iSi^WSliiSlAlA 100mm / s &W3$gitMW 
1.20a, b) o [41] 
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<1 (W 

Scale/PRFft^TjEfilSH> 3^ 

j^fe^cP/i'JltM^o £iiS# 
(1.24a) , 
itIfHlif, 

0.69 iJIM 0.77 
(1.24b) . (JEM32fP33) 



1.25. scale XtJxMM/jN(Kli^|n] 
1.25a, 1.25b, 1.25c 

urn-t,#, 

ft scale 

JPIrIo S3 1.25a: scale Jctift; 

® 1.25b: scale 1.25c: 

scale o ( JEIJS.M 34 , 

35 fP 36) 

1.26. 'M [n] 1 0 ] PS &t) {f£ ifil 'M 

i£S 

SI 1.26a M^0 scale Si® 

Tfo J Jiif "fclj ; S 1% 6tl JfiLifft. o S3 

1.26b IH MIS; M scale 
Jn M /jn 34 A £2 l7i &\) IK 3!6 ifn. M o 
( mm 37 m 38) 

1.27. 

M #^M^7K¥tt±W 

m 1.26a 25 

mm/s, S3 1.26b 
% 50mm /so 
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mmt ccdd 

l^Ei. [17 ’ 42] TO-5 

2D ISffiM, 2D ±i^i3awi^c CDI 

ISKTMIt: m, liM. 3fftM3fc 
[34] xrmm&TFM&MmM, imm 

/l/h#ISt, ROi WTc'-K 2 dj®E;Ms 

lMMMSM (ROD $12DMOEX'ho (F.PAjBZ 

£W%jZffi, m& 2d fcMX'bv 

UW$%Uo j&f$WS& 

TOJi 2D ^feUROIJgX 

7—^t^i^EftfAfe^illljM^WE^WAah 

fniiSo ROi W;77jS^FrWlE£i¥teW 

till. [34] & ROI i£S#J7nm^M, 

/AMr^JHAW 

(^ 1.21a, b) [34] o 

&shn£&®M&, 

M^#W«7±^£4, mm 
m*k . £pn±i 

Mia, 

mm, [34] »^ 

t mr, m 

1.22a, b) , 

3.&&JW$» MM^ibn 

fnlM^ifiLM^ : _S.BTlii.aS ; fTiJfMo JJ^^WKM^ifii. 

mat ft» a 

■%, 

^7^ft±WitMIH^ 
mUR&T.% 50-70®Tie/#o ATE^Ii, Mf 

flSiifi, ($l#p, hkwm^ 

Sll^Hfe) o ftaaSTEtiftA), 


&%m&c mm, ^M^sw^wTOaswisi 

fyl'uP, o ¥j'feA<P7S't!l7fBb 

^NfelitiajiSWS# 

WM/Mfflfp g aw— 

gtWAcM (^ 

1.23a, b) o 


faM&vfaM&ttm AP7ifeS£nWM#tiEo MS# 

(ilMg 




(ig 1.24a, b) o >t¥7M 

amitEfP^^WMMK^Pitbo i'fMAmm, 

K (A^MfWD 50-70 cm / s 

[43] MfI7ilSIWgIff»JlI. 

+0lft WMMSi47HE£Wafi77aTMf#Hft: (P 
1 . 25 a, b, c ) . 1441 -icwisaa±^?s7fit7wi 
mm&m ft ffl%mmn .&„ 

WAj—T'M^itllJfiLjl, Bftffi3iMMnW9EA!j 

[45] 

^U(#fi+W0fWM^aM0¥, BI7SiS 


ft o 

($P7'^ (^ 1.26a, b) (Pulvns) ) W 


30 cm / so 

mim& 
mmmmm& 
MMiif. mp^iRmnummmm, 

D.M^ 
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m (tgc) #mm. m^M 

B tl^o M #|5AW±^ifr 

mtT% wm w w, /am mm&zbm 

tl0 ’ 46] Slth. im 100-200 mm/s&Atfeil 

4 1 ffl 'ttMiMM W H I'H]a o Ji'S 

& (^ 1.27a, b) o #^WMfi5Ai5^]fi5AnT(Att; 

|W|#, 'D^J 

ft- [10] 

i.&& mMxCo m 

^4vtfrIii®7jNt'^JWISiiAft7i!04lEOlKi3£jfeifiyjTto ili 

ift TOfP£>B'M A'ftMM Wi¥ fe( M 1 .28a, b ) o 
[ 47 - 49 ] 

zrm&MMi&c. m 

“±M”, m^m m 

Be rt mm m tisAATO^f m m^mm, m 

2D a 

ttc [50 ’ 511 ft*, 2D 

mmmmfr . m&, 2 d 

M#ifcSA7, m UsAIlfio 

®^D^®lifei!lM04fH]04, ECG 

]tA§-«Mo $m 

fto £fffP.£Il= ffl'ffi'ff 

ur, .sit® 

MSSt^fT, SM®MSlij#TltTSS 
ftUo [53] 

^£#2 


imim 

mmm 

MS: IfAlfl 

SSo S#mmST«^njlHAWS 


/XH o 

3fltlOL^S./s. 
M^#^fsS04, iSiaWI. 

ttMfum iAWJF^, fattliigt 
gtifffSMftitii. 

:liiff0tlXI®l#^MSll)^16fKi^l4° itkijtaiSi^S 

it. 

ii^: ssis]iMfss^ii«fPS§r« 
^it^tfp tgc i^s, 


mm3^~rn 

V* 


MM: ItlfiiilfiMISMtt 


mm, MWMMitfflSfgSn»B^lft® 
MIA o 

MESM^Ma^ARSS 
1AM SiMfBffr fftSHlHi'® o 

iff3nL: iMA^BJTOWMMSWim 
*]f^o snaMMis 

m&0W9h 

&&^mm ft 

S7c / h6tl^'fe^WI!]E^c, lil.M/jNlE : ftif]A&tlifn.i^. 
]f,io ^^fP^^Wli«E^jA]ATWfPiI 


;= &m&m&T8iS&lii WMWM&Z 
itr. 

ifeMt^ifiiMo 

lA-^WIAiAfeJti^a (50-70 

»#) iti3M 

Si^ar, 
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2.2. PLAX £'L>j|[ (Mi40) 



2.3. PLAX MX AV ( MM 41 ) 




LA 

PLAX WM 

MV 

mmmm. 

LV 


LVOT 

xmMx& s 

AV 


IVS 


RV 



AV 


PLAX WM 
ROI MX LVOT, 
AV fP Asc Ao, 

/KjI'b] 


2.4. PLAX MX MV (MM 42) 



PLAX WM 

« ROI %MX 

MV 

M^Sg^lin+W'^ 

Bialik 


MV 

LA 



plax mm 

RVOT 


RVOT 

PV 

PA 
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2.6. PLAX Ail (MS 44) 




Pi H* 7?^ IS 
PLAX tTJffi 

AUTASI4 


RA 

TV 

RV 


2.7.psax (AifiiltvK^F) tUPV^+'h (MS 45) 




it#^w 

Ao 

PSAX W ffl 

RA 

A PLAX OTL7JM 

RVOT 

90°M±« 

PV 

14 

PA 


PAM 



PSAX -ftlffi 
^ PLAX 4DffiSI$f 
90°4M®l4f!j AV 
7KTO#iR£n4£l 


2.9. PSAX JfcfcAV (MS 47) 



P)#^WA 

psax MS 

5£A AV 

Wlfnf 


AV 

LA 

RA 

TV 

RVOT 

PV 

IAS 

NCC 

RCC 

LCC 


2.10a. PSAX (AjfiLiVjAF) \>X TV (JEMS 48) 




RA 

PSAX 4Uffi 

TV 

WMM-XP tv 

RV 
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2.10b. PSAX PV\ PA ( EM 49) 




Iti'S'^^® 

PSAX i m 

E)± pv fa pa 


RVOT 

PV 

PA 

Ao 


2.11.PSAX(—^»7jc¥) (EM 50) 





RV 

psax mm 

IVS 

/AEMtKWF 

AMVL 

«I4 

PMVL 


LV 


2.12. PSAX(?L^m7K¥) (EM 51 ) 




W#^Wpsax 

RV 

otto! mmt 

IVS 

MV IrJ 

PMPap 

T«£4 

ALPap 


LV 



2.13.PSAX(M27K¥) (EMM 52) 


W LV ^ 

PSAX XJffi 

4AfL^MTMI4 


2.14. A4C (EMM 53) 





LA 

A4c WM 

MV 

i^A^zstiPJnS^lf Ai 

LV 

ftU, 

IVS 


RV 


TV 


RA 


IAS 
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RA 

l '1 RV 

TV 

A4C WM 

RV 

RV ffl 

LA 


LV 



2.17. A5C ( JALMS 56 fP 57 ) 




A5C wm 
^A5COTftfT 

MI4 V.7K LVOT 


A5C wm 
4AA5Cl7Jffi^|tj 

fiM/L 

RVOT,PV,PA 


LA 

MV 

LV 

IVS 

LVOT 

RA 

RV 

RVOT 

PV 

PA 


2.18. A4C JsMM (MS 58) 





cs 

A4C WM 

RA 

^A4C«Effl|p]jg 

RV 


LV 

cs 

LA 
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A2c mm mv 

A A4C fOfflilW LA 

If M f# 60° M ^ 

A2C fUM 





2.20. A2C tXJz LV ( MM 60) 



A2C fUffi 


LV 




LA 

A3C fUffi 

MV 

A A2C 

LV 

If fiE $# 60° M 

LVOT 

A3C fUM 

AV 




2.23. A4C LA fJ. Pulvn % tf ^ (J HUM 63 fP 64) 



LV 

A3C fUffi 



Pulvns 

A4C fUffi 

LA 


MV 

Uf LA f P Pulvns fj 

LV 

l f l 

RA 


TV 


RV 


25 















: 2 


7Ki 




2.24. SC 4C (M® 65) 




2.25. SC TJSftSAfctt (Smm 66) 




2.26. SC If HlAfctt (iam* 67) 

k* (XfaDD 





4 c fUffi 
i§#fPEHi 
n&GLTMT' feia 
l&|nJll#£JS, lift 
M 

ivc mm 


fAivcfAffi, SBcg 


LV 

MV 

RV 

TV 

IAS 

IVS 

RA 

LA 

IVC fctt 


IVC 

Hvns 


2.27. H#±^±^E^(M®68) 

DQ 



„ Innom a 

, / LCCA 
Asc Ao « 

Transverse - LSA 

arch y* w 

Desc Ao ^ 


® 12 

A'fr), 

bwm 


Asc Ao 
Transverse arch 
Desc Ao 
Innom a 
LCCA 
LSA 


iv. 




tSWSftMo 

itb^b fliAffifl fr^OA-bAfyA:vfc ISfia° 

i® mmh ir w ia tbif ^ ( m n m-= f- >+ m mwl w 


imfPMWfR) 

MAafc fiti Wffl' f 3 ®frSi ItffWiM>A o & 


MJF^pf, ,t#wMEKio [544] mmmm 

§£W# 3 mM 4 jtofu, 

9 -io IM. tl4 ’ 54] 

WiS. (lv) 
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ivc 

/AlVCiSffi, ^ Hvns 


AscAo 

ZtttflA Transverse arch 

$1 12 $},'&& DescAo 

Innoma 

(1 ^IrI), LCCA 

LSA 
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a ItMi 

ifcA^iit#^, MAfeMPLAX +#^gij. ffl&M 
#, lv 

ifttoSft, [14] 

mmmi plax m\m, 

(*2.1) o 

plax mm «e ta w& w, @ 

TAA®tijM'42.1 3 MM 

^E$fnf^W2M4PWM—MU (mv) nf (*2.2) 

ftjissti. AVfP 

£M'^LtBit (LVOT) o [14] ®#, LVOT 4PMA>J 
LV Mlft, 

LVOTfPi^E^jSMffio MM LVOT fPM^E 

llttlt- jS#@ja®HM3s^]fP®®MS:= ft? 

(stj) iMHiMi-tii 

(* 2.3) o 

AV MM04-4A, MMMMMi, STJ, 

Valsalva jlfP34Mz$))!A (Asc Ao) , MlAjfMIMfAilS 

fi3iM«lfi° [2 ]£pWM'^> npftft^BM-Mj£M 

Mil S 04IA M ^kbWitL 

MSIW4AM*ftJffio 

STM, MM41ROIMM—Mil 
MV ±lUM^fint4Pj5Bf roi '-&&.&%fr 

(LA) fP LV MAitSB#. &)i PLAX 
4! (* 2.4) o 

Zfrbg'MtBMfflo MAMtHii (rvot) KIM 

MMI¥*PV4PMT'M!±i3I (RV) . %WVLfc 

mm, ft?M4A plax 451®ftMMMMMMfh 
M &* [54,55] rvot, 

pv WWTIfnf, Mi4>* (MPA) , WHAnJBIK 
M (PA) frX> jMiJaSiBKftJffi (*2.5) 

3.&bgmAmwm' 

«4TvM#MM^mAiiftJffio [54 ’ 55] itbAh, MW 

I? ill 04 If If M M fh M4i it M M H M H 64 44 nf fp 


4if®Afft> Aj“lfMATA/hit If (APMhlt 
ISWrt) (APJUhtlfTM) o HMI® 

MliE04MM'MM^M4ATIiEW±M^Mo M± 

MM' 

B (RA) , 7S4A#EH 

(CS) jSiB 

MUfUffi 04451So (7:2.6) 

B.M»1 

PSAX wm^mm^kk PLAX LAfflJiMTO# 90°, 

mmmt lv s«iW0msra#o [544 - 54] wm 
m u±.\mmB& ft TM®mmn-mm 

EPA) WtKMAF^ho M3ATftJffiM, 

{dhsit, 04>*IH, MflfsAE MPA fPMMMM^aAnfM 

bj m m m&« a imm . 

3AM-ftM7K¥04451^i^MlAiB^ (*2.7) = 

#ft?MftT«£4, itftafflAAMftMMAOMTIf 
sAJhfii, MsAJhfiif (BfMMTSfHf) fPMKclto t541 

SAIffTlKiAijTj, J^IAIhtfP ftM^WftijSo Mff-fliff 

[14] ttlif 

tfhff, iSAtMMM^fMlAilftMtiliiM (* 
2.8) o mmms 

$AAWA^lSAIfWI|nfiOfPis^JiS 
M451i3!iB^T2fe (^2.9) o MjAMMSA, 

3 m 5 a, 

mUkk 

ftMflDS^^JlAft^^iXtb^MA^ 11 ,a,4+AbM 
MM7ffi4A^il7}c644siJI= [56] ^AS^IA^iIA^siJIWSa 

4£MA)TJI#A#Wi|fi 

iSii^®451H : lAJlMH^IMf^J^^fPisA l 3= itk 

iiWMiio msatkmbji (^ 

2.10a) o fig^HSfcjJfctJg, MMAftM^lH 
3I4PMsAEIf^Sfil444iam-A41^(^2.iOb)o 
4AAM7K¥4va, mm 
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A«£4§)^TAM, 4?*-A»7j<T£to [14 ’ 54 ’ 551 
ASTJffi4*> Tift JilifeMTjN—-AlC iuTTltl;ll*4i 
#o a3ai mmm$m&M, MTAfrAtA 
a^lvms, iUMfPTM^nTjaWo 
ty^HSIIltlSSiffiffl. TMTt 

A»fP (^ 2.11) . 

ST*, «A«#4SiJ?LAIl7kTlETA^A 

mm&mmm, [14 ’ 54 ’ 55] T3ms», ilam 

WI^io itA^AA^TnlTJcT, ^#iJ®tA 3iE 

m\m\m 

JjfciM *S> i44iSy > il'ULfez>!]4Pii l J?'&t(MjiM7iNo A 

MMSTMffiWfrMTf0]§l3^o A&TiA 


ffi7KTJSTTAMTim (* 2 . 12 ) . 

gTOlft§J§-T psax im^TT3TA3 

AA-WtKTo [14 - 54 ’ 551 &Tt£fifi!f®l4, sSAfrT 

i ns 2 umrnmm 

m> hA. A3ffi*T#T31AiJAAffi (*2.13) o 


C.TAHTJtA® 

PSAX Aj4UsST*43STA*Wo [5 ’ 141 TAM 
£&A3j*ftT. £$rt#&Tnm 5 TOST 

$&, AMMTTATM* 

TM R1T — TIAfi o T®iiT 3® 

M. ^3»fPT^®;limMll&lA SSJ: 
4£Tj®®*«ATo 1141 MltlM &TM® 
A^T^AtPTlAM, 

*o m, tf^*«»ith, 

STTOMo 

rmmmim a lATTTAim ssmsto 
AHTOIfM*, lA^TMIITAMo AS! 
TSM4ST, »)sAW#44Tt^&###T' 
AWWIfll. —®*i&, AAlE*TJffi®T 
AT® T «0t, 4AA^® MTJ A3WMW A 
MiKTAIMTA—&4A34PHT*TOA^ 
tllto itk—4AS!lX4l(liAA3iAffi**TB&SWfflo 
AA, At4M'i)AlIiA^iit. £P*T 
3MTO, [9] 

/. A4C AMTA A W AMT A AM o 


ATiiMI, MAMAAMMTASIA 
A, AM^A4 MTOt£»t*o tJTOMT, AT 
W H T Ai§, A« ^^3 tH il AJi>f All E W 
Aftl, Affi^MAAiJPJo [14] AlE'i'TIlif, 
A3TOA44 Tt^E^TOMTT, MA3MT 
SAA^TAMMIRSTo TflA4ATAflM3$f 
i^TAA, AA RV TAtPTMTilTAo ASM 
teMT—AU fSfPMTAAiSAt (PftltffPjpUfsKItr 
i®) m±m\m . Mi£3®MTOi?§nrjEm¥fe 
KATA^tttgo [2] AMMT^&TAMA 
Si±$IS#i¥fMi2'3lA4SS*fA lAHiisA^'iAP 
AMMAisajj o ® AlAIKMffl 
TTISMTjl;, ^4SABl3®3'^(A®tk4xT'I$6titk 
#|J*H (*2.14) . ^j5*T®TS4A4P»ji§P 
^ItisA, JASMTJftEATTtt4yST3o IRA 
jS«4ifP Alt#4R AilAJSM AST MU E 
At, [57] jtkTJASAaTJ4A4inifcTi&^ — TsK 

MT2D AMTBMffWPfWpA® (* 2.15) . 

2.&bM%tp'bffiWWo A TAT AT rv ATT 

MAM, iS*AA^A4CM®o ^JsMAMa 
MffAiS, ®B4MA4£4#ATA£b, SASAM 
T*A3E«A4to AMMSAA3MTT, 
iiA[4itr«i4^ATis«i?o asm m ir^api 

[58 ' 59] mmm^j] 
mmf rv mmmmfem* ssiit^, rt^ 
Mas |pj£T4i$sE |n] ±—T® fs] IS ft! M A fll 
®nm^*344o A-ftm^TiATAiJl^AAl® 
HAWASlAfflAAAlif^TffiS^asA 

(TAPSE) fPaSSUSo [60> 611 MMi TAPSE 04 
4AAAAItWlfAo )TTTWA$SAe4T4i3, 
ajs rv m^^Ti tmwvLmmmmvc, [58 ’ 59] 
aTMSUAiB*TT 2 Tim (*2.16) o 

3.'b££mja° SA4C-tAffi, #®*^*^]fr4®l4 
UlJA3MTif (LVOT) , A^EI# (AV) fp® 
(AscAo) jtSAMSf, {ITAIfTAT® 

TJfflo [14] AaTiAffiAAAi^TA lvot, av 
4p mv To iB*Simo A4ATT]ffi#T44)IA4Miiij 

itTIra, TbTMT#TJ-^T±I$#IA (SVC) it 
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K^l% (RA) o 

^^&MtBit RVOT fnlrjJ^EUo [54 ’ 55] ifcb RVOT 

(^ 2.17a, b) . 

4.mytBM9?wmo jaa4c mmmti, 

(cs> mm\%, [54>55] cs 


—- 7 : 11 ?° cs ° 

W0tnTM7 CS ■% RA - 

7i4i;#Jft*llo rJ4ra 

s«fnTI£®J& (^ 2.18) o 


WW 


3.1 

PLAX WM 




3.4a. 

PLAX WM 

Z^^lKlUi 


3.4b. 

PLAX WM 



gfettiMl; 

1. 

2 . £MF3fc^lL& 

3. 

4. 


1. LVIDd= 47.0 mm. 


1. LVIDd ;)i-7> \ 3mm, M. 47.0 mm 
(3.2a) |££y£j 44mm„ 


1 


B!l$j 

1. LVIDd =53 mm 

2. IVS =7.0 mm 


IP] £bil§ liP^K 

1. LVIDd=38 mm 


2. IVS=17.0 mm 
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3.7. 

PLAX WM 


3.8. Wit’^j^'Uff 

PLAX WM 
LVOT TAX 


3.9. 

PLAX WM 
AoV fP Asc Ao TA X 


1. LVOT MX 

2. ±^jEHPW5 


H I. SoVAo XX 

2. STJ MX 



3.10. J»#^® 
PLAX mm 
Asc Ao 
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^3 (g) 

3.11. it##/^® 

PS AX tuw 
AV7jc¥ 


3.12. JW#5l^® 

ps ax tm 


3.13. .42'^® 
A4C |P A2C 


3.14. 42'2fc^® 

H^t$!liP£#!l 




pa 


1. £^£?^WIR 

2 . 

[=1 Lang et al. (2015) 1 2 



l=i«il LVEF 


3.15. .42'^® 

r* 1 

1. LAfc® 

A4C 


2. LA ®|R 


‘V t-n 

* *T» 

: ^ * 



1. 

2. RA®|R 
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3 

tyW 


3.16. 7'**® 
A4C 


3.17.7'**® 

IARV A*7'W A4C 


3.18.A';*/ 13 

VX RV A*7'W A4C 


3.19. SC*® 
IVC WW 



5MJ&Mo ^IS<IA4CWt. &8?3k3£WTO 
$#^J60°, KM*7*WJ£ (A2C) iTJffio [14] *& 
TAUffi*, M*7 LA, MVfPLVo 
CSfifcffio 

lv fn la (ft 

*HE«® (^ 2.19) , *-*KM^LV|ftS* 

Ijas (* 2.20) . 

6 (B&&) o kj^n^'kkMmm, 

A2C tBJffiWTO 
$f 60 o[141 o 7'^tttAffiM^LA, MV, LV, AV 
fp±z&J$c° #, hk 

^asua^t m-^Tz^Jmftrnrn (*2.20 , m 

M-t^iiLV«l (*2.22) o 

A4C DU®, *7 ftik'bJftjS,, MS. 2 


®A, lA®t^#*#MA7^ (*2.23) o 

(M^mWiS) 

WaK 

tgc (A 

1717 b MHI^o 

ffl^, LA LV ISItTO®— 

*ffi±o iAM LA MS?, ft 

*177)7/® nPW® It: > M/n *1711*17 ®/7^A$ft 

/S^i^*£ST*17lU^#ffl**:i!:® RA TUftlADU 

ffi, 

nisi A2c mm, la ®wjs 

'li'tDffitWiftitti. M*17lETO17l: 
A2c mm, A4c du®* ® la 

5 'll* IA F*3 o 


D. 
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scWnfflAifteAjffi, ^RviliJIg 
fpftAJKMAM (±JK0E ivc fPTI£f» 

SVC, flf#J8c (Hvns) fP!lA«) 0 

mmm^o [2 ’ 14] sc 

w$#o A^AffiiiAtswimm^m^, kk 


1.&MT4 J&W0O AM SC A#J'J‘, ll^ll 
iAii#ll^&bWI]ij'i'3LX&b ($JA) , JiiAtlHBf!t 
3 Mtio 

AA&ASffA, njiAM 

RA, TV, LA, MV, LV, MTOP^Ho [14] i 

fajpg^tw, MITOimA RV 
jAiBAMM (A 2.24) „ 

z&mrmmm' awmm, 

$#A^J 90 o ®nT#ilJ^'lJ±W^ffi^o {£j#Al£M 
ttft(AM^iTi±fPTjK#E (ivc) xmmkmfa 

■§#WJffJ® (^ 2.25) . 

ift 0 ivc RAo [2]iBA 

iWffi IVC MffifflA 

M IVC ft IVC 

c*ps^m). [2 ’ 58] r 

A IVC Wff#E(Hvns)IfclSi^MJlA4®M® + , 
Jfj.ia^— AWM (A 2.26) o 


v. nmmm. 


A.H#^-ts:tti2]ffi 

PLAX rnUM\%k %A AS LV WHttlt. 

fi, [2] M- 

Allts^AM, A%0± R *«{6M£tnjia 

AAAo ILAEAiSi^ plax M+tBUo i£A 
A Jit I'b] PiSc^^il'I/l Wlf-ffifPSM A 
l v (*3.n » 

itt&fcAltltATXmAfflfiv [2] Aith7KA^J 
Htias^f§]PifPA^j5M«f5feA*j?So mmHR 
&&&%. i'h]pb&®WA iua^, 

(RV) IjlAIg, iJiAAi&AAif^MSX^M 
J¥®o [62] SJM^ISJIB&t, 

Xf^'J^lBOHA lv !$£# 
£b« [2] ATHifiLVjsM, Mf*AM£SAg(^W 
jsMAfl-LV lv Jsit-M 

#ffio [21 i!'iaiiMi»^MASt (A 
3.2a, b) o gjIfflMtSf, LAIflifcAff 

0+fP«X£^/5HE^XX= AA^MXIPX 

ajsmas&i A«t#, mv mm&mt 

MM, EMA mv |#n+AM®^ (A 3.3) „ 
[2] ®A®51iJW^J^bA^f0]^S)R»A±f W- (sigmoid 
septum or septal bulge) „ AAAfnA K, X^iAM'P 
At X Oil ifJl te A j=l A A f f) ® 0P lv > l A A I A A A A 
OTE&, ji#^/fWiltti!lfi{t±S^Ai^7KA= 163,641 

(A 3.4) . 


E.W#±mc$Wffl 

)s Ad-PEK ttXi&'iS/AMjpM, AlilAXlRljntt^A 

^AlriB^Ptn] 12 AJtAff, 

A/h (l A At A A) AAA, MAIAJ A tLXAi i A jfi I? 
A^WAffi (A 2.27) o [14,55] nJAW^lAj^A^ 
J» (R-m, MMPfcffl) - AAX£, A5S&* 
fPAIJA#T^]J0cW^Mo PA Aliic 

ffiAAJIA= ssn d®M 

uafflo 


2M%5M0MtbM° >&m RVOT AAAtAAAR lH'lP 
PLAX SAfflAfiflio iilSAAlS^gftaW^A 
^fjHAUlfPA^ (RV) AE#HJ 

^fg]PIA^E3L#^ (^3.5) o [58] 

3.Zc'bJ?rttfM&'WUIko 2D 

WlJilM M 

LA)mjg@. 121 a—A ttix, # 

AASAA^Em^WAA (#) WtKA, AE# 

5!l LA jpUfi'PItr^, S!i!A > Ci')§WA;tt® ; fTS!la(^ 
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3.6) o [2] f 1 M iUff 

^3fP LA, MSAKaf 1 

MAE'l^lnllIfiJ^ (A 

4.1) . [2] 

lvot fPA«ff 
^M^hK plax wm&± lvot m av sisw „ 

jAiUttff g|{f(AMA LVOT |fjf ffft, #M^C AV 

ItfflA,4 . 

%fc3i}3cMMMA&fa%fc> J&^il'fiife^i+^ltPJP 

l^AMS (^ 3.7) o LVOT M&, ifffl 

mm^mmmT]^, sgA*a«5fAffiA 
m 3 m io mmftftitii#. [35 ’ 371 mmm 

^■ , l)'Sil^f§]|l|?iS(i®nPfP—o ft® PJjl'fiS 
PW A## iRivA LVOT 
&S (A 3.8) . [2] 

5.ft£#)Bo PLAX tAfflitfffiifA&iWfio ffim 

«J:liP;^MA#A:tAi5A^JtWim £3? A 
mmrnmmmtf)73mm ° 121 a a # s 0 va 0 

stj ^»j 

MJ^AM^lSfPlfftAsfff^AlftAlffbjSif (A 

3.9) = 

ML-x'&mmm, [2 ’ 651 # 

ItflS(teA) PJMiijlfll^lf A Altf M#i£ 
(^ 3.10) = 

l.frbM'MltiMo MfPM^A^llf 31 RVOT M, 

a psax lafflsas, 

»tnf7K¥o 

fj ‘ L' jll If£ ifj A [S] E if 50 3E 4t) If tH bP ifiL ■ ifi ^/\ # [5 
w^tt. ®iro rvotpv mmmfomm 
s (A 3 . 11 ) „ [58] 

2M$jBo ±Ms&J®c (pa) 

ffll (^ 3.12) o [58] 


/«£&£##?. Hlf ilMif 

mMstfrm, [2] 

ajff###. ft#Wffl5«5MfP#A-£t 
if iRiJWsif A° ; L'Afft®I32i^ij!lJiifi!Alf]JiiE, 
it eamaas lv> -AifsgsfPA^ la w—/> 

6$#> A J Lj'jiL'Lj';A55 

®if AlSEW f AAif AlllAttllAif,° Alii LV 

4 mm 2 jsfjffifa 
tr> AAi5AM10 A f'lSiRAfPlSA ffl nil 

mo 

ifj^tfPAo A-Aff MVft3f7KAif^M~4^ 
W&^ix SAKAMA^iffliBo glAlriitWf Es 
if SH^E#f iJE A WH£eA Ifif##£Kj itSfi <> [2] 
4 Jg*R 2 MUffiAlHA^: LV ffgfif AfrAnKAA 

10% o [2] 

#WiRfp|fjfn.#SA jJWISiaF'jE 

rtiiitsf, ffiiaw^mnjiuA 

liJiSL {g^'Si^#fiJ®T 

iitelio im 

ISA jS^n^iBAA^SW - nPiA AE'AIIj&lfA 

m Hf , ti A±t ?s^jA^B^s wmm 

'If (A 3.13) . [2] 

b.3D -fPlIAifSfiS, i£ffl 3D#iilS 

if lv &mvhmwfcfc «#&fp& o [2 ' 571 ±m 

fflftt LV MEWfiffifeAtP# 3D itilMf A= 

lv SinEMA^Mifj, 
#fPAi#fPME0w§^jm= 

WiftifASA [66] 

H 2D if a-#, MiafPWiRMM^ffiM 

(H3.14) o M 

if^^E'sjjg^^^^ALfhSfPi&n- 3D 

2.£&M&$t. $R±0r&» 

It la ®itiAMA®if#iR^fi«^= [2] fA, 

Aif i®ASI3 WJiA#iR° MlniffliB A4C 
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m A2c mm* *m la 

LA ®®iBo A'#fPl®§Emil^*a 
Alo iS^Ci'^HISfPMMlIll^SlISo 
—-fee 

ms 

ffiw^sft. [67] 

SfPW®5f#Mg^it#ti} LA Wffi#IRo 

m* mm-&m *a, mt\mimmm m mm* 

la im> [2 ’ 67] * 
si#w m^mxw la ®f 14 , s %mt 

*LA (*3.15,3.16) . 121 wi 

mmm, m raws 

Aiflfo 

. mx RV AAL'® A4C mm*, 

ill±H*lf if ifj * S B— 

^mm rv Mmm&m 

RV 1/3 I5> MAcMIAA 

IL^JUItKSM# (*3.17) o [2 ’ 581 

X\XX RV AAAffj A4C mm*, rv 
^\^.*| lSif 5lJiA ; L'*7f 5U—*|lfif ffllTlills o 
rv o [58 - 59] iL^m, 'H^pot* 

(*3.18) o 

it A4c mm*, ikmxmtik* 

n®^^fOffi= MiBRAM-liAR 

7fffiWMMH*ffiflfl7jc¥, miS*M 

(RAA) , ±JS#IA (SVC) fPTltHE (IVC) o 
*H*||||if RA I'HjjfS 

]lL^o,Ii3ii^Sffi5j|#*fPlAifJlf RA W^R(* 3.15)o 

[ 2 , 58 , 67 ] 


l. T@0Bo ivc sc 

SflmjSIA IVC-RA 1-2 

H*£bltlT« [2,58] IVC Ig^SSAXfitaii. 

li'i'AkitmBto (XfEUWSMI 

IVC*IA®^*o®lim#EJl*IEf',IVC 

50 %„ ®HU§ 
ivc IssAo Mfi 

m* IVC itlA&fP*—RA &j] (* 
3.16) o [2 ’ 581 

g?j£#3 _ 

Slim 

t siim lv plax mm, ms/gt 

£ ffiU lv ASSIJtlWIeli—*ltll*o IAS 

®#*SI 

mSfB|tel¥#Bt , *Sll 

; L*A^[hI fl IS p»i Ai tB hP o 

£ LA ®|trjs^S0l.MM^^2-DS!lfi, gp 

2D tb 

m ffi#SllfifeA±& 

£ LVOT fPS^EItifWS^SlImifeiiSI^I, 
Mi^KWSIMlimifilto SEfiltSIAiS 
fB]^fo-*nitrBt*fHisibt, atmitflu^gjinj 

iillAV i£iM®(#W^RIAS | JMSt.| , H'^'0t*^iSo 

t uffivtikLAM&*imj5MA4cmA2cmm 
it#tH®LA^fR^D^**^m®l‘aA'ao 
m*m 151 S'\|]jS)M*$[ll*5yiti^ 5mm CL lA) o 

SI mo 

£ *^**ffl m II#IA*SI 

*0 AfLViiSIIf, WitS TAPSE, IVC 

0f n A 0t Stl SAAsK* 0t fs] If S^ti S/flt ^ 

^asimKij^fr#® fru o 
£ LV #!Rfn LV EF #14*111 3-D lAASImo 37 

tm*o 

£ ME.mwmwn*mR, Mi-a-ms® 

am *if % LV WW LV EFo 


VI. M-I^if 


mmm plax mm* mv m lv to^## 

*WHff0]S# (mm MV iszA, ^fe]Pi|P*^jnM 


D. ^iJ^T-^ffi 
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[ 2 , 58 , 59 ] 


iisjj) 4.2,4.3) o LA if Js& 

A.H^iW 3 fMM»« (TAPSE) 

TAPSE RV ykHWfo&WbftUo [60,61] ££ 

A4C KlM^iWfo 158 ’ 59 ] M RV BM 

m&r, ^RT^sit^flaaH^jp 


4.4) o 

b.TS£#J0c 

sc -KIMt W m MSifi IVC W& 

[69] fp ivc JiPSJtM—#2f$£. [70] m 

RA ^ 1.0-2.Ocm &bM IVC _h, #_§.& 

ivc W&° 

#«n?raiwuMo itmmnMtm tmt 

JfiSPS-jltlfco M 

ivc> LI ; t h iHf[KMM]5o j4M'T l i£fe.$ifi 

±tt IVC M TOffiM® IVC 
^St^UcKM (^ 4.5) o 


*4 Mi 

KIM _ 

4.1. PLAX KIM 


m-MIHI 



M Ao fP^E>L'^ 


4.2. PLAX KIM 


4.3. PLAX KIM 



M MV 


M LV 



^mmr, av m m 0#b±$i 


C.^^j®c|lf 
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fnraifflUB fflWfsio —m IIS; 
^iOit£'il'^$tS!jSSi§#M av Jf iBIMH [711 o 


«5 M^filfSI 

WM 

5.1. $Tf#H® (MM 69) 
PS AX tdffi 

RYOT 


5.2. $Tf^H® (MM 70) 
PS AX tUffi 
RV MAif 


5.3.J$r#^® (MM 71) 
PLAX EJffl 
RV ltAiI#WMJf 





RVOT 

PA 




TV 

RA 

RV 


TV 

TR 

RA 

RV 


5.4.$§#^H® (MM 72) 

m ^ 


ps ax wm 


TV 

TV fP RV MAii 

i /w^L 

/ “m 

RA 


V R* " 

^ •— ^ 

RV 


5.5j|##^fi (MM 73) 
PLAX EJffl 
MV M A 





— L' ——Hp— 


5.6.11#^® (MM 74) 




ps ax tm 


pm £ 

MV 

MVijAf 

LV - 

■ 

LV 


• 

* ' 
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:5 cm 




m 




5.1. 1 

PS AX -ftlffi 

RYOT 


(MM 69) 


5.2. 1^1#^®® (MM 70) 
PS AX wm 
RV MAit 


5.3. W#^®® (MM 71) 
PLAX iTlffi 


RV 'MAif #flM 



m 


RVOT 

PA 


TV 

RA 

RV 


TV 

TR 

RA 

RV 


m 


m 


5.4.^##®® (MM 72) 
PS AX tJM 
TV fP RV if Ail 




fife: 

TV 

RA 

RV 




3#S 


5.5. 

PLAX EJffl 
MV M A 


®® (MM 73) 





MV 

LA 

LV 


5.6.W##®® (MM 74) 

PS AX tTJM 

MV;JAF 




™ r 

- >* - 


7 J d 

LV • 

' 1 

f\x 
■ \ 

MV V- - 


-A \ 

^MR 



- — - ^ - 


fifes 

MV 

LV 
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<5 cm) _ 

_we_ 

5.7.>OM® (Ml® 75) 
A4C 


5.8.>LM® (Ml® 76) 
A2C lUffi 




5.10.$!#^® (Ml® 78) 

PS AX #Jffi 

Avifnf 





AV 

LVOT 


Ao 


m 


AV 


5.11.41'^® (Ml® 79) 
A5C ID® 


5.12.>OM® (Ml® 80) 
A3C IT]® 




m&zw® 

MV 

LV 

LVOT 

AV 

LA 
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W ffl 

5.13.SSN PW (J III 81 fP 82) 







Asc Ao 

Transverse arch 
Desc Ao 


5.14.^j^® CJJLMM 83) 
A4C -g/Jffi 

Pulvns 


5.15. SC (M$j84) 
IVC, Hvns 


5.16. SC P13 (MUM 85) 

ivc mm 




UM 69-86, lAl www.onlinejase.como 









vn. £&£««£* 


£ 2d cdi m 

l/fin. 

Sift, 5fW CDI M HA, 

2d m 3d sMWimOTc, ««m5feia^»$ijs 

If, CDi^go Xt^MlEfTrili, — 

a^c Mit^WiS, 

M, 

A®WE^o #n£TOi&#, |W|B7 ®ItWXX### 

wmt 

HAIIA'W 

XXHWSltMSI^BfiigiJM, S# CDI gg&g 

isw»nit^. im teM^$7rAs&w 
mm&mim cdi s 

«#rwra, ms at Amt* 

W^fjEfST Ift^JBc 

CDI jSilTBAM RVOT, PV, PA 

#®IMMfPAS° t37>43] 

^JS^PLAX, PSAXfnscOTtffltfifteo 

CDI ITAMS A 50-70cm / s, 

(^ 5.1) . 


rTM/B CDI £ PLAX M'MAtXJffi, PSAX H 
Aifftlffi (S^EtKS) , A4COT, AARVifJ 

wmm sc 

(50-70cm/s) , TV 

M (^ 5.2,5.3, 5.4) o [37 ’ 43] CDI IXJ^IMIhIf 1 PW 
fP CW AITW^S, ^MMWIRMnltmT 
AJftJtAWo 


C.^H'MAitfP —£m 

jvAA PLAX #J[fij, PSAX-tTJffi^A A4C, A2C fP 
A3c tDffifiJffl CDI Sl3§ MV o nj EWilfffl 

sc iaffio a 7 *0 iikMAM mv a a lv 
IIIIS, ^ftp4*7' W?j&{£ 


M, ma^fMAW CDiM^AM^IAIlAfP 
smfsSo cdi m&ffi 

Zni?JAWMffiilkM^dn.'&fM-^'o Itnnjifn.Mft A4C 
OTMA:Sdi, S^iTJffi-^JflLM^ATOo M, 
MiAiRiU mv lv Wft!®= 

*B5c3g (A 5.5,5.6,5.7, 5.8) „ [37 ’ 43] 

Si±& PLAX, PSAX, AASEMAXAftOT^ 
fMS^ CDI mfMMMffe LVOT m AVo 

av 

WMMIlllAAiffto £4TMAffiA, SlUlvilf 

LVOT A AVo jS7 

Mt&illflJMSo £nH£ LVOT WMIIMAM 

M , J3U7TIBflf 5 $$£hWS£AMSAJfiiJt W 

M = CDI A M llAffi^WX!|f LVOT Bt*B 

nTf^WSSWi/Hto X^AT^ItMWWTft, nJIb 

IIISIffirlcInsjjfPiJilEIAiSlTAnWillS (tS 5.9, 
5.10, 5.11, 5.12) o [37 ’ 43] 

E.^fjE^ 

wem^, m 

(AscAo) , isjjEfi^ 
fP(^±4t)E (DescAo) !A$i>7 
E#i£^A> PTtb^ SNyquist IS 

HS5ijm^W7X¥, HithnTf^^WTiJfMXl^a 

(tS 5.13a, b) o t37,43] 


F.E0E 

a4c ^smiWo i^m 

T'o ^H[n]7'A5 JK'ftJffiltf4 I$#E, BP^& 
±E#Eo i?®msaAt£#SiM#EfflA£^ la„ 
liA®Wf^|gE^mJ7nTf^hXUSM^WMo 

ISmftWMlil W*fe^5±l cm 

5.i4) . [31 

w^j-iie#e aimmm^k, . 
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G.mm 

Hvns MJA sc fiPjtlf o [14] 
Mi&SMAFFHEAiS, 

ROI jSi£SAMAifnJt g 

Hvns a A IVCo 

(* 5 . 15 ) » 


±f£4o $MI=SAfB]PIW4gAXJf, ttMfl 
AI'S]PI. #$i j|C 
RTtb^'® ; Lj'6t)o sc TkM.'&'&ffityiW’ SA^cSS 
\m .A M, A J. A^3 A A § fa] Pg» 

M^A^laJPgTOtl (^ 5.17) o 

vm. 


H.TIS#J 8 c 

£ ivc w sc ivc 

^'fefeX'&SL Aijmt±iialiI.MA IVC 
^loMMMlVC tPjSji CDI $4(^5.16)o 

UlfUlBS 

^ l'0] Pg X W X A4C, PS AX f IP SC ft TOA #?lj [54] „ 
A RA, MPIfPLA, 

ft£§$. If CDI ifrtfcgiJ&fl&fti&gfcB , A« 

-kjh 


it o 0 ^ 

ito Uhkf^^U^mM^WifMm.ff\^%^-B, 

ftim 

'if 

AA ffiX cdi ffilftlfMii £#$b 

XfeX-PTtbAtf Alfl'M; AliOT 100mm/s ft A I® ill 

fi. SilfnEitMMA PRF 

WMAAMS 

ftJIMfi^» 


SIM 


PS AX #Jffi 

RYOT 


6.2.J$J#^!?AW 

PS AX Wffi 

AEiTO 


A 


r I 


*W*A* 

> -A* 


RVOT ftEW£#fj 

1. RVOT llilfi'Mil 

2. RVOT 


RVOT MSIfl 

1. RVOT JflMilXBAWs^ 

2. RVOT il#flMiI 



6.3 1 

PS AX iUW 

RVOT 



m 


RVOT ftj£g?5 

l.^AM^EflXM 


6.4 AAAW 

i 4t 

TV ftEW^# fj 

A4C #Jffi 

l.TVMAitEiliISli 

TV MAit 

i 

vi.|^ iV i A jm fVVn i*t i 
* . j 

2 . tv MAit a mmm 
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6 cm 


buffi 

6.5 

PLAX bUffi 
TV M*. 


6.6a. 

A4C bUffi 


6.6b. 

A4C bUffi 


6.7a. 

A4C bUffi 


6.7b. 

A4C bUffi 


6.8. ; L ^£^/ n=1 


6.9 

A4C bUffi 







mv ffiETtSif 0WW) 
1. Ell#J|ft; 


3. MilHtffi 

4. A il^itft; 


Valsalva 




2 . 


1. ^MS0bfs]bRib 

2. il|{i[3&S 


l.-^»M3SHtl'0]®S«»T 
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*6 cm) 
ww 

6.10.a. 

A5C 


6.10.b. 

A5C 


6.10.C. 

A5C 


6 . 11 . 

A5C 


6 . 12 . 

A5C 



LVOT £#fj 

1. LVOTjfiL^j&SM®*# 

2. LVOT 


LVOT 
1. LVOT 


lvot mm^wi 

l.LVOT 


1. 

2 . 


(W PISA 

2. (fflf 1 

i+J?JE^MWl0]) 


6.13a. 


3#±1 



l. 
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6 cm) 




6.13b. 




6.i4.$r#±^w 


6.15. 


6.16. 

A4C 




PJM 

i. MswiM 


Jx$t fitJ ifiL M MIS H fej IR 
ft 


ife 


1. si 

2. DM 

3. AM 


M#®ClfiL^L 

1 . Si 

2. DM 

3. A M 


6.17. J C.\M® ® 

\ i 


A4C tTJffi 

1 

1. s’ 


ft ft 1 Km ft L*. • * A 

2. e’ 

3. a’ 


V" y v V”- 



mmmmzmffi&mx. msijwjimm 
%, 2o°mf§&^mnwM>myM\&6%, bm 
mpmmnu, um 

«WIH>HtSS<iSi. 

So KWiAM£:tMMWj${i¥®±3RilWM 


n, M^«TOfio 
£MW. 
ft, 

{UPrtfPEmmfto [2 ’ 37 ’ 43] ftgit38#fWt&££l 

#MMSo 

^tfi^Mi£#o Wit 

fKiteiftSMflf»fiaT»-afM 
a^-So mmprnnmmm&mmRpiE 
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plax m psax mm^w *ftffia rvot mm 
ftMo M§TO 

SS. HA, (4-5 mm) {kith 

X RVOT ftp'll'. 5-10 mmo 

rT titbit 

-tiwiMi («aa), ax^##*r®s 
teM§. mmmm rvot ii#{6il®M®0tiW^ 
(VTI) (A 6.1) o ^MS^BTiiPfWPlIlfiPA 
jjPWlsJfPRV MWl'X 
Mm pv, cw 
tiiiiifif. 

^tf#VTI (A 6.2) o 

H&b, ;A|W)-#^««pvM9§WIMo [72] 

®OT cw £#$jM 

X (A 6.3) o CW 

mu 

OT®xt*K«ifiiimx}tiit® (^ 6.3) . [43 ’ 73J4] 

B.HAIf 

®il&PW ^fiXAiB^OTnfiUiMiliiH 
»W^]lIlgo Alt AMATO 

W: Hf-AA^ASI (EM) , HxA£ 
AAM0t (Ail®) . it®S£?AA4Ci®ffi^® 
RV ^'f’^'Wffitilfil- 
fllSWI (A 6.4) . OT PW £&®, - 
a 1-3 jfm 

m&o isiJsfp^AH 

^nwiit|{iii®^w^j'^Mo i^asii 
AMM^AAAMiA^W-^A, sKfXA# 
^#Ti£ffl:»o ^x«M«nfoMOT, 
^®As;fjlI|A3»iAi£A^I&AiiP{®i£A$!!lmo Stir 

WIJMo [30>58] 

MOTHAIfM (TR) , MOT cw 
Doppler ^#HASIMbjlt^fjlil® ®if MM 

mmo [30 ’ 43 ’ 581 m 

WA PLAX, PSAX, A4C, A A RV MMM SC 4 

mmmno m^mmr, 

A±^ m = In HM£ ffl iii^ij Min 


5iijx®mAM^n« a 

A, Wtjrii3[Ai!iAAAAtti<> 

MfflfPWTOf#WiftAMit®®mAOT 

rntmim, MimiiTMwt® 

(A 6.5) . [43 ’ 581 

c.xAlf 

Sii^A®jOTMX??ii mv Wlfi«lil, 

* A4c mm 

X, 1-3 mv IfPBMWIf 

A®i£A PW ^ AfABIX ft #JH 

MW, S^iftL^il'ffi'b&^ : i^ y h)5'[ii]MilMIo iBl: 

mmm e m (#&-¥■»§) %\ a m ( aam) it® 

®AMV gJ3fc-¥-#3$MfS] (A 6 . 6 a) 0 [3] MW 

E il®± AM E M WI4 
AlBlS[JS^5|til!lm (A 6 . 6 a) o i 2 fe#'H: 6 t)li!)m^JiS 
A M#^0(bfP], BP)A A JF^niO^p®, 

mv ffX7K¥MM&£b$#o 
OTMVXM, ^AXIWI, § 111 , s£ 
^CDi^EM’^MM^ilifiP^M, Mffi 
CW ^AMiTOffiAMAMX0X'B](A6.7 
a, b) . [3 ’ 30 ’ 37 ’ 43 ’ 75] 

Valsalva s® A®Pf AbflfttuA#, Jlb^ASKif* 

A#Mi^3tA?AAt££XfTW—#S^. ^AiOT 

Valsalva 

*iBft«j|®itbfeJ5o 
X^lH'ffi' MV ifiLbliaMInl^'&go MV MAjf 

^•®ttA v lijiai; 10-12 # 0 

m&mr Valsalva MV 

Valsalva S3 fi]eS[$o M E 

iI®®iKMi 20cm / s 10% .&IEM# 4 1 , 

E fp A ilSil^W+SMW^S (A 6 . 6 b) o A 
LA E il® 

tt AifiPfimiA, ^ME/A tmm&o [76] 
^p^OTxAifMM, MAA4C, 2 ISfPA 
^mm\^.m CW 0^H]iBAii.'Mmo Iif^Jt}& 

#J£^i[ii#ia^TffiiB®if#iI® - 0 tfg]|R®AI 
{tiI®fpiii|OTA (A 6 . 8 ) o [3i43] 
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LB*! E » A ffl&HSf A E 

H®® o itt^z A M4§® A E M 
3ll4W±W>20cm/s JM#£S 

ma,. 

EigAAttM*, HAtllll (^ 6.9) o 

[ 3 , 30 , 43 ] 

LVOT MtM AA A 5 PW 

^fifflf LVOT 4IIII. PW 

IRMBA LVOT AA#i£ AV gj 5mm &g£to ffl 

m^m^rnot* [30 ’ 371 Mit^^Bj^#w4R* 

ft® AV, ®iKEfr;®®o Slfiditljiltftftmift 
ft®if Jf3I®-BA0]4RA (A 6.10a) . £pA#£ffi 
MtlMM, 1Sftg LVOT fP LV |ft CDIo ffi— 

(WavP) mmmtiwzm 

W .A LV AASU AV fig, liicMiiJffiMM 
tt. #PAAMft, nm%gi^ilj HPRF ^ 

(A 6.10b) 

[3 ’ 30 ’ 37] o ®»#itM®{f AWiwi-ftaM 

LVOT g@. 

ft A# LVOT®, CW^TOAilmft^jJft 

mi®. 

mimjjmst, a ^ mm ®-^^^ 

i3A^WM]rfi£7f, ftftVTiffiiBAAMA 

mm, », (^6.ii) o ^tffi 

ftftft^ElilfcA (AS) , ^#ftftAl#$l^ 
LVOT A#ft^M®, 

A, (RPS) fP SSN 

mm, WISftbMitcw(Pftf: 
*12.10: RPS MS) o 

$PA#ft AR, CW ^»USilit€M 

iIfPJ5AM^04fs]o0fe^MffiA^CW^g, 

(A 6.12) . [43] 

PW A eNfbAfflAftft^E, A^jl/lc^fP 


AA®aiX# (* 6.13a, b) „ iltbW 

a, 

^E®Mi!IS®TOAi¥AfA ar 

A93«, SoVAo*S, ± 

M^#E*4Pft^EAM (A 6.14) . [37 ' 431 

3-5 mm W#AS, ftftfJS# 
10 mm ^biSfro lE^Stl PW Ala ftl 
IfA^MffiMfPAMo ftlEmAA, ii^ft 

(*6.14) . 

[ 37 , 43 ] 

F. ffF« 

JFF#J0cJfiL«it]iHffiS[, IlftftMSMAIVC ftj S 

M, ft3?AA«A ivc M d 

ASlAflEMW A &„ 

* s M)n ¥f 3-5 *n* 

1-2 MA 

WI¥#I^®o ftilfc^iB^Mil, I^B4®ft4iftR¥B5. 

■«, [30 ’ 33] 
bn AiUjtWiS, ®ftfft* AMs s M4R d 

II® (*6.15) o 

G. Jft#fl§C 

mum. [77] ffi#, *±II#Eg!(W0tAMT#E 

AAA]tAA^1j®*= -A 3-5 «AM##4R 

la A#Ai£ io ^A^bo 
[3] Mff- 

40W, ^AsM (61WI) , d^ (l?AAffi) 
4P®y^tAi^ 0iA^ii££®$l) o J*®iB^0#Wi) , fW 
itAffa (*6.16) o [3] ^Ajf 
iiETtll. 

flWMAM^BA'B], 
AS®ff »T W mva ^bA'TOt ASo [3] 
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a ia^ - AiWHUfp &m , h 
A tHiMftisMSo a 16 - 38 ’ 39 - 58 ’ 59 ] 
Af£AitA^«AilA TDI PW ^ 

iSMillli 5-1 Omm iftA®. 

ttSAlKi&Sft 25cm/s 

sSMflS. t3 ’ 161 M 

ilfi^tS^J 100 mm / So 

fit) s', e'fPa'. M&AJIi 

MK, HA^MSfP-AllEjlS^e’jtS 
WtAi^At'JiTA LV 

WSHMIfP^. [3>16] 

mrx g mm ^«& 

WA-Afl^Ath, e'AAflM Ait# E / e’tfc^. 

[58 ’ 59] *rAA 

s'M, AA^it RV MA 

wa rv 

wi&m* (*6.i7) o [581 

£^4# 

•xd-t 1 Mi it ts A^f p fr ft M w # 

M CDI, 50 m 70 a*/#—gCftj&K. 

•CDI 

•MifpwfPcw^^MfijS^^l: 
(ftg$s) AW&ito am^m 
B iffflo A^«l»tfA AIMM^ 
IIIWM, 

CDI nTa?lij^[n) o 

(ffiliu tr) o 

AMA^AA 

•fjffl cdi fPEit^MSAMA'L 


•iB AliiAff i^ilP^SlIs'illiSAQ Bt IP] IPI 

RS&A SKiMgjti&g 100 mm / s» 

a^TTOa^iswaffiaSo 
•*fAa^R£#«j, &&5Ra**Mtr 


IX. 


A.mmxm^mw- 

mm^Miky ,k (“i»r> 
iPlP®?L7|cfflBE^f^PBftfc®. it AM 1*1 M, (£pM 

^#JbMA^IfM^!E) (* 7.1,7.2, 7.3, 7.4) 
[78] o MM#£7A#AiAAI£#E (* 7.5) , 

s^aa^sifc* 

$#AJi/?rW tte 

at, 

fPiSAiitlA^o fit)o AitPit^lPI 

mm aw, im®>%k\m mi imm m w a 

®o A4C i)][iJj@^liAi ; L'l5'tl/ n §7o ^PJU'L'A 

AWMSH, (JBi* 7.4) „ 

xKiiMWHtfs], la A 

ijM7^AAA«9t «M®Ala fiUW 
lUtf® AE AAftA WAAhM^EASo 

3-6 AWstrt AillMaMiAAIkArtA 
ITOill. MWAS^m^gJiA RA xm 
ifeAAn. MjHMAifexKMitA RA, 

A MsK#» ft 

'L'I%$}'$lMo LA MAM 

xKAAM> iSi^iSBnUXJS^SiJMillrlcSA la at® 
itifito [78] 

w niM ( * 

7. 1,7.3) o 

10 «5ta#HtP-A 

MtPygM#:, 

w, 8 A 10 ^AASifc 
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7jan<0.5 [79] 

&&&&£&. [79] vx^ 

KkHM* [801 iSirgjiiJH-o 

in nf M Ip] fiJM, ffl If fffit ip 

RAjiAlW#^^ (WP^UR, Valsalva 


ft£MfP'l>F^#o 

(UEA) atjJISB i££M#W'%. 
[79 ’ 81 ’ 821 UEA WTO®1±1T«W 


nPiPfii) Valsalva fa 


7.2 


Tv “f" VF IS ^ 1 0 ] PlTI W i¥ iffl -f ft Ffl 1U 1R. M ^ In JS> 


[ 78 ] 
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% 16 

RA fP RV H, LAfPLV 

^BJIA'LAbAiiiLo 



7&&ffy 20 (PFO 

i fn] 1ml SAAiJPA 1ml iflL^fP 8ml ASISivK 
l Valsalva Sjji'f, fP/^A^M^0^0HPiPffi-#$i(> 

TfKHMS 

r Wig3S£^£3lfe*®ii^fi] m . 


20 A>^^*M7K: la m LV 


% 16 LA fp LV; |WjBt ri!&Ml 

WAbfi, ra fp rv H:M1±Mi> / P 


4 cwm 


RA 

RV 

LA 

LV 

IAS 

% 1 AX'S^jWII^: AA^lBIIL 
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*7 cm) 

7.4b SARV^CfflKD, 



7.5a ( mm 90) 



7.5b cmm 90) 



PLAX-ftlffi 

LA 

MV 

LV 

CS (first;) 

LVOT 

AV 

Asc Ao 

cs WbK# 

i 9 A>C^»3Ja^5fc TOMA cs 



7f-0 


Mtjs CS fP RV ^?&(fJSk) 


fAii87S90, if#B www. onlinej ase .com 0 
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8 


8.1 mm 9i) 


8.2 mm 92) 



8.3 mm 93) 



8.4 mm 94) 


8.5 (MM 95) 


8.6 (BUM 96) 


8.7 (JaIMM 97) 


MM 91-97, J*L www.onlinejase.como 



A4C iTJffi 




A4C 17JM 
LV 


'L>^^® 
A2C tTJffi 

LV 


'L>^^® 

VM 

lv fe&MItM 


JW# ^® PLAX t7Jffi 


J»##^® PSAX OT 
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*10 IIIIM 



HUf 

BOffi/i!lail 


J»#H©$4 

AMM®, Mm 


J»#H©$4 

&mtim*smst, »® 

UM 

$f#H©$4 

^Ma AM3fc#J rt © 


$f#H©$4 

^©ifi^rg]pg0^*j¥a 

H.[Jb | l I 4 

J»#H©$4 


tAh'K 

J»#H©$4 


S^iMji! 

J»#H©$4 


tAh'K 

J»#H©$4 


H.[Jb | l I 4 




b : 

s ”t|f©JI 

“##©$4 

“ll#©^ 
9 ##©tt 
“##©$4 
“##©$4 
“##©$4 
9 ##©tt 
*##©$4 
9 ##©tt 
“##©$4 
“##©$4 
'#: 


^#©$4 


!#5 


fix $4 


9 ^#©$4 


b : 

'#: 

'#: 


^^©$4 


“^©tt 


!#j 


!#5 


f©$4 




b : 

'#: 




S#i 




!#j 
!#5 
I #i 
!#i 


©sjjjgcif M: 

£z$JjJ@C$tf M tijtiiia 

AM LB 31/A^Eff A, 
AMBB3I/±*»£A, fJ© 

mma, ap#® 

—AiMfcA 3p© 

$L A AM tB it^ M art© 
^AA^EIfMMart© 
^AA^EI5^/lSff$IMA^Jl© APfr® 
i$AA^tjS?KlS nP/^'s’^ilf-/i : B3;^i]I?k> if3© 

r;a> 


L 3i Z>4 ItK Ift R$ jit © 


MAA«, APft® 
\'/& 


AMM© 


A^AH®, AAlf, AMAit, A«ff, 
A^JtlfzKAAPfr® 

AAltMifi, AH, AMAit, »® 
AAltMifi, AH, AM Ait, 3p© 
AHAH®, AAif, £pAHA»Mi^^ 
il#€M 

A^Ei$$LAHffi, 0© 

|®AMlB 3I, MsfrJKc, JA^jEHS, APir® 
iWAMtBil, M^jE, E^Ejt, 0© 
AMtBil, EA^iWfiilSMSBtimRA 


Hub'll 


t \m 

fAhte 

H-iJb | t | 4 


fAhte 

Hit | t | 4 


im 

Hit | t l 4 


AMtBil, «ffl 
AM LB it, f?© 

EH4E, III, j&gHtfBtf&fr (in 

Jl:© AE^jE©'^) 
iltt«Mi£#iMtBM&Mg 
AMAit, »ffl 
AMAit, 0© 

AMAitMAAAIfM, a 


t \m 

#±w* 

#ibM* 

Hit 1 ) 1 ])} 


#ibM 


#ibM 


WA 

mm 


t \ov\ 

#±w 
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io m 






jn©/0ih l M 


J»#g®«l 


, wraEHMSim 

mmmwA 

#±i>A 

Mr® 

MM 


MM 

Mr® 

MM 

isiAitiif, M&m 

MM 

£^#Mk¥, M£® 

MM 


MM 


T';#c 

T';#c 

T';#c 


>iAfe0Jg, M)*ffl 

MM 

>[Ak0JS, («Ht#P®f) , Mr® 

MM 


MM 

Mr® 

MM 

(iJfMUtfPm®) , Mr® 

MM 

0-fe 

MM 

$PWTWJfHM3£^^fjSim (TP# 

#±i>A 


T';#c 

•'L'^c 

T';#c 

T';#c 

T';#c 


( t&w&mmm&n n®# > 

‘C>4m&£>=.£m, 

(iHiUMMJf H TO#) 

; Lj'^fe[Sll5 ; Cj'— B& 

—(Slim Ell#, A if#, Eil#T 

mm , mms: a ii#^^f 0 ] > 

—^MA3t, £pW-^»$t^3£^M (Sim E 

m, Am, Emrmw, &»TO#ffi TOffiM) 
£pW-^ffH^, 
(ii#fIMMJfBTTO#) 

t^eismue, mtm 

T'^0I£flMffJE, M 
WIKA, IjMT s, D, A $& 

(fia^siisiWAin, si 

mT:®) 


MM 

#±fe&* 

MM 

#±W* 

MM 

ft± | M 

#±i>A 

ft± | M 


MM 

MM 

#iti>A 

HiWA 


T\T 


; Ci'iA 

AT 

E\T 

•'L'^ 

T';#c 


(fAii^Sim^WA^IR, Si 

mT:®) 

T^feHI&T^ATT, OTffiSim^^ADiA^WIR 

T^WI&T^ATT, OTffiSim^AfJAMiiR 

‘Ct&mm2Eh%*‘b, wffiSifiif^Asi^^wg 

TJBTs »® 

TEAT^EIffPiTSMTil, JAfe 
SK^'E^^MSim^Mtiiit (J#{tMfP3IS0t 
TO#) 


#±i>A 

m±M 

#ihi | A 

HitiiA 

#±i>A 
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io m 


a : 


iAffi/Hi 


ISM/l^A 


J L\A 




AAc 

; C,'Ac 

AAc 

; C,'Ac 

AAc 

; C,'Ac 

AAc 

AAc 

; lAAc 

; C,'Ac 

AAC 

; L'Ac, ATilt 
; L'Ac> RTizfe 
^!l^T 
i&J^T 

i&J^T 

^•J^T 

&!l^ET 

^•J^T 

J»#±^ 

J»#±^ 

J»#±^ 

J»#±^ 

$Tf±g 


^mmmmm^.mm (iitnitSMSHA mz 

ft) 

}BAEiA^MMifSAi£MAcM£M*iIM 


Mi 

if 


8c m, MitM 
AllAj+AiAffi, ^cPAH 
AAcMAitM 

AAcItfArlAif (EifeSttilllil E il$, A A^aiAS. , 

HAclfMBAM (PJSililitM) 

s% e \ a’ 

AoA'^Aj* 1 *', M MPJM— 

Wii, 'EAS+nPftlS 

0I$>iAiAffi^^WIR ($Ai£iA^iA^^AffilR> iliS-fe 

g) 

h mm?, 

01 $, mm 

0i$, && 

tjshe ft mm i w$i* 

TJSMlASj®*: 

e»e, mm 

8c, && 

8c, ElA^Miifis, D, A^ilS 

a^emi, mm 

*gjE^nOffi®tiiAffifnE±AijE, 0-fe 


#ibM 


IS,®! 


HitM 

iALhlA 

m±m 

HubtA 

HihlA 

^ih^A 

HitM 

#ibM 

ISM 


XiOV\ 

ISM 


uW 

fliMjfi 


aa 

IHiMjfi 


i» 

#±w 


m± 


#11 


AM 




ISM/# ilAA 




JW#$ 

IE$i 

mm 

IE$i 

mm 

l^lfi 

mm 

l^lfi 


a 

#ibM 

, #±W, 


LVifMS, »® 

LVttft, «® 

m-M-A* 

m-M lv (AnHf 

(AffiitSfilS) 

AHWOTMA^, HAUf, £MAif, AM* 
if, AsAEif (it> 5 A& Ii^Misgj) 

AM*iI, EsAEif, sAEAUAc, tx« 
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U(M) 








S#i 




J»#g®«l 

; E'A 

; E'A 

; E'A 

; E'A 

; E'A 

; E'A 

; E'A 

; E'A 

^'J^T 

®mT 

^'J^T 




i#i 




I#5 


tM 

JW##® 

; E'A 

; E'A 

; E'A 

; E'A 

; E'A 

; E'A 

; E'A 


A^ylLBii, EA: 


:#i 


*§AM>E 


=nm&¥, Mr® 

A^ M.Tfe—^ felflf> Mr® 
a^+*pil« 7KA, Mr® 

A^E'MKA, AP#® 

0I2>E'> AP/T® (?Mijn|M7iN^I^IR^®> Ar^A ^' ) 

ME>iA Mr® 

>iA£Ett, AP/rffl 

-AMAit, Eft^M (Me, Ail#, £nHM^K 
SEpA Mr® 

wm^mmmmm 

eiM'b# mi&ft () 

HAMAit (MAM E,A i£Mg[, 

0IS ; E', AP/T® (M^AAAlilfPAJlfrsfiSrillis^J) 

TE#E Wfcwm&ik 
TE»EMM 
LVifjjpmg, Mr® 
ttitt.Lv, Mr® 

mmmtEmmmMi 

M-M-Alf 

AjfA-^wf^, Mr® 

A^+^?yy/i7k¥, Mr® 

A%Afe, Mr® 

>Ak0E, AP/rffl 

(WHESMmg) , Mr® 

>#AWE, AP/rffl 
>E^Ett, Mr® 

'E'AEttA^A+'A (iHME^gfPmg) , Mr® 

-AMAit, EW^Wfj ($®£E*|, Ail#, Eil#TP# 

m , mms a mnmH® > 


(±r)± 

fliMjft, 


(iW 

S^iME 
Hit lift 


| M)\ 


CiW 

#lt l t | j)| 


S^ihlii! 

#A | I i j)I 

S^iMji! 

Hihte 


#±W 
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» nr#; _ 

rng__ MS/ifih^ 

'll'^c rtffJSI^F (lla e’,a’,s’) f^lh l t l A 

'il'Sfc iis HubtA 


EM) 

EM) 


EAc 

EAc 

EAc 

EAc 

EAc 

'L'Ac, RTizfe 

; L';A> RTizfe 

$'J^T 

J»#^Ett 

J»##Ett 

J»#^Ett 

J»##Ett 

J»#^Ett 

J»##Ett 

J»##Ett 

J»#^Ett 


EAk0I$£^ + E, 

EEOT&fe^ + E, OTffiMMAWM 

EAkMJS^^+E, OTffiiisMAWM 
E^j+E, MM 
J^EA^JMi¥EA^E«lJS$ 

H^i#|RfP3Atb 
01$, MM 
LVifApmS, MM 

ftltLV,»l 

5fe#l F*3 M 

M-M—^felt 

m-ma^: 

E^yltiiit, MM 
EMAiii, 

am tiiit, ha mwt 


Stitte 

HihtA 

S^iMA 

MS 

^MS 

£MS 

MS 

MM 

MM 

S^iMA 

S^iMA 

MM 

#& 

fM:^* 

HittA* 


sAEftEi/f) 

j»##Ett m±M 

J»#^Ett ^i^Ait, mm MM 

J»##Ett E^rlA)!, ¥AM MM 


& 

*JfiL^ ll+EIiE^l*> »A^£) , MM 

MM 

AUfflMEE^I, E^ff, A^itAit, A MM 

sjjElt, AWttzK¥»ffl 

J»#g®«l ?MifiH«, EH, EEifrLAit, MM MS 

EHfiEH, H^ff, EMA^HEE^ftit, E» MS 

If, 

J»#g*£«l EHfiEH, #±W 

J»#H£att EUSEErltBit, E^EIf, M>W, ¥AM Ell 

ESMtHii, lAAbEII, && Jfl£ 

J»#H£att E^Altiiit, E^^^fjSlImiiilflilitAPilSHAfBJM^ #±W 

li^flifil^iiifllg, #S!iiSIiMg0t #±W* 
NME 

Mitm MS 

£^^p?l«7K¥, mm ms 
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nr#; 


r °: 


mwmi 




JW##fe3 

; Ci'# 

; Ci'# 

; Ci'# 

; Ci'# 

; Ci'# 

; Ci'# 

; Uft 

; Ci'# 

; Ci'# 

; Ci'# 

; Ci'# 

; Ci'# 

; Ci'# 

; Ci'# 

ftl^T 

ftl^T 

ftl^T 

ftl^T 


M Pt® 

mm 

'DftWJB, ^cPt® 

mm 

—-fttiflMtftilf > JHzfC'/t 

HW 

:m®h — ' 


;#fj cm 


mp^n=-xmmmm^, cmme 
»® 

—ft t® "ft A. ill 

Hftj»SAit mm e hi,a mmm 

$PWHft|fftm (*ll#€it®) 
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